Introduction
Aortic coarctation is a common congenital heart defect and occupies 5% to 10% of congenital heart disease. 1) In general, typical coarctation is usually located at the attachment of the ductus arteriosus to the thoracic aorta near the left subclavian artery. However, coarctation of the abdominal and/or distal thoracic aorta, referred to as a typical coarctation or middle aortic syndrome (MAS), is particularly rare in elderly patients. It accounts for less than 2% of all coarctacion cases. [2] [3] [4] [5] Etiology of MAS may be congenital or acquired. [1] [2] [3] [4] [5] In this article, we de-scribe a 64-year-old man presenting with severe hypertension, diagnosed with MAS associated with superior mesenteric and bilateral renal artery stenosis.
Case Report
A 64-year-old gentleman was admitted with symptoms of headache, leg weakness with exertion, and dyspnea. We also performed contrast-enhanced magnetic resonance angiography (MRA) to obtain additional information including aortic branches and MRA showed similar but more detailed vasculature (Fig. 1D) . Although he has taken four antihypertensive agents (angiotensin receptor blocker, calcium channel blocker, beta-blocker, and diuretics), the brachial BP was still high. We decided to conduct a surgery, but he refused for the personal reason.
Finally he had six kinds of antihypertensive drugs with additional aldosterone antagonist and direct vasodilating agent and was discharged. The mean brachial BP during follow-up was 159/85 mm Hg and his symptoms such as headache and dyspnea showed more improvement.
Two-year follow-up course since discharge was uneventful.
Discussion
Coarctation of the aorta is defined as segmental luminal narrowing of the aorta that produces hemodynamically significant blood flow obstruction. 2) Since the term "coarctation" is used exclusively for the designation of congenital vascular abnormality in the literature, we think MAS has more comprehensive and broader meaning. The prognosis of MAS is generally poor in untreated cases, depending on the anatomic location to the renal arteries, the functional degree of involved arterial branches, and severity of hypertension. Actually, most of untreated patients succumbing before the age of 40. 5) A surgical repair such as aorto-aortic bypasss grafting or patch aortoplasty with visceral reconstruction, is the primary treatment of MAS associated with renovascular hypertension and visceral artery stenosis. 4, 5) After surgery, their hypertension symptoms were either improved or cured in more than 70% of patients. 5) In the last three decades, endovascular treatment has become more widespread, using either balloon angioplasty or primary stent implantation. In adults, a stent placement after balloon angioplasty reduced the complications associated with angioplasty, such as recoarctation, dissection, and aneurysm formation. However, catheter interventions have been used only in selected cases with discrete lesions not involved with the renal and mesenteric arteries. 5) In Korea, seven cases of MAS in adults, including 4 cases without stenosis of major branches of aorta, were reported, among which renal artery involvement were in 3, visceral artery involvement in 2, and five patients were successfully treated with surgery. [8] [9] [10] In this case, simultaneous revascularization procedure for aorta and bilateral renal arteries is required to control his high BP. However, endovascular therapy was thought to be inappropriate due to aortic occlusion with complex collateral vessels and stenosis of both renal arteries of which one is totally obstructive and the other is severely calcified. with the risk being increased in patients with diffuse atherosclerosis and heart failure.
11) The mortality rate seems to be similar renal bypass graft alone or combined with abdominal aortic repair or bypass. 4, 5) Unfortunately, the patient did not consent to have surgery. Therefore, we decided to treat him with medication. Currently the patient maintains 159/85 mm Hg of BP. If we put the fact that the patient did not underwent revascularization into consideration, the BP appears to be adequately controlled to maintain renal blood flow and glomerular filtration rate in the context of bilateral renal stenosis. 12) In spite of the fact that MAS is a rare disease, there are approximately 200 cases related to MAS worldwide. 5) In Korea, however, there are only four reported cases having involvement of mesenteric or renal arteries, all of which, in our opinion, did not provide a detailed description of complex anatomies with CT and MRA findings.
Therefore, we would like to describe the case of a 64-year-old man diagnosed with MAS involving SMA and both renal arteries by use of CT and MRA. Because of the risk factors for surgery itself and the patient's refusal to receive surgery, we had to choose medical treatment. This case showed that although the primary treatment option for patients having MAS with resistant renovascular hypertension is to have surgery, the medical treatment alone may be the second best strategy in con-trolling the patient's BP level and improve the severity of the patient's condition. As previously described, these patients usually die due to cardiac or cerebrovascular complications before the age of 40, if left untreated. But our patient has had comparatively stable condition until now, despite his old age. Constant clinical monitoring should be required for further outcome evaluation.
